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I sought to distill and combine the essence of interagency actions pertaining to the topics addressed by the 
ANPR. I read/skimmed (many) hundreds of pages of technical and policy reports. Language from each 
document is color-coded and grouped under the topics, and especially meaningful language is highlighted 
with bold font. My observations and recommendations are written in 

CDFG's Conservation Strategy for Restoration of the Sacramento-San Joaquin Delta Ecological 
Management Zone and the Sacramento and San Joaquin Valley Regions (2010) 
http://www.dfg.ca.gov/ERP/reports docs.asp 
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Delta Outflow and X2 ... data and findings continue to support the conclusion that X21ocation (i.e. 
outflow) is an important metric for the habitat ... of several native estuarine species. For some species, the 
likely mechanisms have been identified (e.g., splittail and floodplain inundation), but other mechanisms 
remain to be deciphered. (CDFG p. 20) ... the two Biological Opinions include Reasonable and Pmdent 
Alternative (RPA) ... restrict the amount of reverse flows ... and provide for new X2 requirements in fall. 
(CDFG p. 73) ... 
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Net flow (i.e., flows adjusted for tides) in the lower San Joaquin River in the western Delta 
(QWEST) has been used in past biological opinions to define conditions necessary for successful juvenile 
Chinook salmon migration (i.e., survival) through the Delta. The Qwest parameter may also be pertinent to 
delta smelt and other species (NMFS 1993 ). A strongly positive Qwest is used as an indicator of successful 
transport oflongfin smelt larvae out of the lower San Joaquin River. .. (CDFG p. 20-21) 

Chinook salmon show remarkable phenotypic plasticity in their ability to adapt to new locations and form 
multiple life history types from a single introduction of fish (Williams 2006); with restoration of tidal marsh 
in the Delta, Chinook salmon in the Sacramento and San Joaquin rivers may be able to regain varied life 
history types over time. (CDFG p. 39) ... 

Central VaHey Streamflows ... (CDFG p. 14) There is no one correct flow number ... Seasonal, interannual, 
and spatial variability, to which native species are adapted, are as important as quantity. SWRCB and 
DFG have recently assessed Delta flows ... and developed flow requirements for the Delta and its 
tributaries .. . Draft Technical Report on the Scientific Basis for Alternative San Joaquin River Flow and 
Southern Delta Salinity Objectives details the scientific basis for their flow recommendations ... 
(CDFG p. 16-17) 

Delta Floodplain. Managing the frequency and duration of floodplain inundation during the winter and 
spring, followed by complete drainage by the end of the flooding season could favor native fish over non­
natives ... and reduce nuisance insect problems. Frequency, timing, and duration of inundation are important 
factors that influence ecological benefits of floodplains. To favor splittail recruitment and benefit salmon 
fry and smolt growth, DFG recommends during above normal and wet years, once 10 days of 
floodplain inundation have been achieved based on runoff and discharge from upstream reservoirs 
between January 1 and May 30, then reservoir discharges should be continued to maintain 
uninterrupted inundation for at least 30days in the Yolo Bypass and at suitable locations in the 
Sacramento River or the San Joaquin River. (CDFG p. 35-36) 
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Major factors that increase water temperature and negatively impact the health of the Delta are dismption of 
historical streamflow patterns, loss of riparian vegetation, reduced flows released from reservoirs, and 
discharges from agricultural drains .. .It may be difficult to manage water temperatures in the Delta because 
Delta water temperatures are driven mainly by ambient air temperature. With expected localized 
warming of air temperatures due to regional climate change, particularly in summer, the problem of 
maintaining sufficiently low water temperatures in the Delta to sustain native species win become 
more problematic. While creating patches of riparian habitat may help cool water in small Delta 
sloughs through shading, and creating tidal marsh habitat may help cool water locally through 
nocturnal inundation of marsh plains, managers should seek to facilitate fish access to the water 
temperature conditions they require rather than focusing resources to achieve water temperatures in a 
specific area. (CDFG p. 52) ... The ERP implementing agencies continue to believe that one critical factor 
limiting anadromous salmon and steelhead population abundance in the SJBP A is the high water 
temperatures that exist during critical life stages in the east-side tributaries and the mainstem of the San 
Joaquin River. (CDFG p. 155) 

Stage 2 Actions for Water Temperature: Action 1: Maintain water temperatures in the San Joaquin River 
and its tributaries that are beneficial to anadromous fish species ... Action 2: Modify the operations of 
reservoirs to aide in the maintenance and restream riparian vegetation as warm-water inputs ... 
Action 3: Manage storage of and release San Joaquin River tributaries to ensure the duration of cool 
temperatures are supportive of spawning, egg survival, and rearing of juvenile salmonids. 
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... reestablish floodplain inundation and channel-floodplain 
connectivity of sufficient longitudinal extent, frequency, timing, duration, and magnitude to support the 
restoration and maintenance of functional natural floodplain, riparian, and riverine habitats ... .increase the 
extent of freely meandering reaches and other pre-1850 river channel forms to support the restoration and 
maintenance of functional natural riverine, riparian, and floodplain habitats ... 

The vision for the future restored Delta ecosystem includes greater habitat heterogeneity and restoration of 
expansive intertidal habitats throughout the Delta and floodplain habitats along rivers that are highly diverse, 
connected, accommodate natural geomorphic processes, and provide high quality habitats for native species. 
This vision necessitates acquisition of riverside properties, setting back or flattening levees to enhance 
river meander and restore erosion and deposition processes, and allowing fish access to floodplains. 
(CDFG p. 6) With increasing sea level, global warming, and regional climate change, uplands adjacent to 
Delta tidal fresh and brackish wetlands will be important for future uphill colonization of these 
wetlands ... protection of (Delta Upland Areas) from ongoing conversion to urban uses should be a high 
priority to allow adaptation to climate change and maintain sustainable nah1ral aquatic communities into the 
fuh1re. (CDFG p. 34) 
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ERP Delta-Suisun Marsh PlanningArea 

Figure 5-3 Recommended Areas for Priol'itization and 
and Implementation of Habitat Restoration Projects DFG 2011 

to 
. Cache Slough Complex, Yolo Bypass, Calhoun Cut E.R. 

Action 1: Restore 50-100 miles of tidal channels in the Yolo Bypass by constmcting a network of channels 
within the Yolo Bypass that connect to the Delta. Channels should effectively drain all flooded lands in the 
bypass after flood flows cease entering the bypass from Fremont and Sacramento Weirs. (CDFG p. 92) 

"Upper Transition Corridor" connecting the Cache Slough Complex to 
northeastern Suisun Marsh ... mosaic of perennial grasslands and vernal pools (CDFG p. 78-81). Hill Slough 
Restoration Project (Suisun Marsh region) ... rehabilitate natural processes to create and maintain complex 
channel morphology, in-channel islands, and shallow water habitat in the Delta and Suisun Marsh. 

Cosumnes-Mokelumne confluence 

Dutch Slough. 
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Lower San Joaquin 
River: The designation of the proposed the Lower San Joaquin River Floodplain Bypass Proposal involves a 
settlement and partnership among the South Delta Water Agency, the River Islands Development Company, 
RD 2062, San Joaquin Resource Conservation District, American Rivers, the American Lands Conservancy, 
NRDC, (and the 
(http://www .ameri canrivers .org/ our-work/restoring-rivers/floods-floodp Ia i ns/1 ower-san-joaquin-river-flood. htm 1) 

San Joaquin Valley Region (CDFG p. 138): Action 1: Support SWRCB's efforts to establish flow 
requirements that provide sufficient flows to inundate floodplains during critical late winter and early spring 
periods. Action 2: Floodplains should be reestablished by setting flow requirements, constmcting setback 
levees, and removing other obstacles. Action 3: Pursue opportunities to allow reconnection of historic 
floodplain, with minimal impacts to private property. (CDFG p. 145) Action 1: Coordinate with other 
programs such as San Joaquin River Restoration Program and DWR's FloodSafe program to aide in the 
restoration of functional riparian corridors and reestablish flood plains. 

Upper Sherman island 

East Side Tributaries 

Mercury can enter streams or 
aquatic systems through either atmospheric deposition or transport from geological or man-made sources. 
(CDFG p. 

it 
..... water and fish monitoring 

data have shown that the central Delta is actually lower in methylmercury concentration than tributary areas 
(e.g., the Yolo Bypass and Sacramento, Cosumnes, and San Joaquin rivers) ... 

periodic wetting and drying of floodplain areas make these areas 
especially prone to methylmercury production and transport ... potential mercury methylation from 
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actions to create or enhance important aquatic habitats, or from other actions geared toward increasing 
turbidity or primary production, must be weighed against the negative impacts associated with not restoring 
critical aquatic habitat types and recover species. (CDFG p. 60) 

... Management of (MeHg) must be addressed in all aquatic restoration activities. (CDFG p. 22) ... floodplain 
restoration activities should in dude the investigation and implementation of Best Management 
Practices (BMPs) to control methylmercury production and/or transport. (CDFG p. 37) ... restoration of 
tidal marsh within intertidal land elevations should be designed as large-scale experiments, and should 
be rigorously monitored to establish relationships between this habitat and species population abundance ... 
Improvement of the sediment trapping efficiency of the Cache Creek Settling Basin was identified as 
one of the most cost-effective ways to reduce loads of mercury and methylmercury in the Yolo Bypass ... 
(CDFG p. 58). 

Reducing MeHg production and/or translocation is key to reducing its concentration in Delta waterways: 
• Participating in the Water Boards TMDL programs for mercury and methylmercury in the Delta. 
• Developing and implementing TMDLs in areas upstream of the Delta to reduce loads of organic and 
inorganic mercury entering the Delta from tributary sources. 
• Developing BMPs to control the production of methylmercury at aquatic habitat sites, and to control the 
transport of methylmercury into the system. (CDFG p. 59) 
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.. the areas of the Delta that are of highest priority for restoration include lands 
that can be seasonally inundated, and transitional and upland habitats. The next highest priority for 
restoration to tidal marsh would be lands below the intertidal range that are not highly subsided, and are 
within the range of feasibility for subsidence reversal projects ... The most subsided lands would be the 
lowest priority. (CDFG p. 31) 

Central Valley Joint Venture (2006) recognizes that agricultural easements to maintain waterfowl food 
supplies and buffer existing wetlands from urban development may become increasingly important in basins 
where large increases in human populations are predicted. In addition, ongoing rice cultivation may help 
minimize subsidence. Subsidence reversal, carbon sequestration, and wildlife friendly agricultural 
projects are appropriate on these deep islands in the near term, as they are expected to provide benefits 
to the local economy, wildlife, and waterfowl while protecting lands from uses that may be unsustainable 
over the longer term. (CDFG p. 42) 

The USGS is interested in implementing a subsidence reversal program Delta-wide, given the results of their 
Twitchell Island pilot study. Such a program would involve offering financial incentives to landowners to 
create and manage wetland areas on their lands (Fujii 2007). Large-scale, whole-island approaches to 
reversing subsidence would be beneficial for multiple purposes. Programs that offer incentives for 10- or 20-
year studies for subsidence reversal on large tracts of land could help improve Delta levee stability and 
reduce the risk of catastrophic failure. Assuming that accretion rates continue at about four inches annually, 
estimates suggest a 50 percent reduction in accommodation space in 50 years if subsidence could be pursued 
throughout the Delta This reduction in accommodation space jumps to 99 percent over the next 100 years 
(Fujii 2007). 

Stage 2 Actions for Subsided Lands/Deep Open Water Areas: 
Action 1: Implement wildlife-friendly agriculture 
Action 2: Secure easements and land (for subsidence reversal projects) ... 
Action 3: Continue research on the creation and management of deep open water areas (e.g., Liberty Island) 
to evaluate physical and biological properties and species use. (CDFG p. 42) 

Some deeply subsided lands could also be used as disposal sites for clean dredged sediments, providing local 
flood control improvements while helping raise land elevations on subsided lands more quickly. This 
accommodation space reduction, in addition to helping stabilize levees over the longer term, would create 
additional areas for restoration of additional tidal marsh habitat. (CDFG p. 43) ... 

enter 
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Stage 2 Actions for Riparian and Riverine Aquatic Habitat 
Action 4: Identify levee-confined channels and banks where routine vegetation removal by local reclamation 
districts can be safely discontinued. 
Action 5: Establish weed control programs to suppress the expansion of tamarisk, giant reed, locust, and 
other invasive non-native plants degrading habitat quality and native flora. (CDFG p. 96) 

Stage 2 Actions for Upland Areas: Action 5: Restore large-scale riparian vegetation along waterways 
wherever feasible, including opportunities for setback levees. 
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Ammonia. Tidal marsh may also help improve the pelagic food web by reducing the concentration of 
ammonium in the water. Ammonium has been shown to inhibit phytoplankton blooms in Suisun Bay and 
possibly other open-water habitats in the Delta by inhibiting the uptake of nitrate by diatoms (Wilkerson et 
al. 2006, Dugdale et al. 2007). (CDFG p. 40-41) In a nutrient-rich estuary in Belgium, tidal freshwater marsh 
was shown to transform or retain up to 40 percent of ammonium entering the marsh during a single flood tide 
(Gribsholt et 2005). Nitrification (the conversion of ammonium to nitrate) accounted for a large portion of 
the transformation (30 percent) .. .Increased tidal marsh habitat may, therefore, improve the base of the 
aquatic food web in the Delta by increasing primary production within the marshes, and by increasing the 
ratio of nitrate to ammonia in the estuary. (CDFG p. 41) ... 

Restoration actions that improve Delta primary production could help to increase zooplankton production 
and augment the pelagic food web. Such actions include increasing water residence times (e.g., creating 
deadend sloughs, floodplain inundation) to allow for phytoplankton accumulation, reducing inputs of 
ammonium and other contaminants by improving wastewater treatment practices, reducing agricultural 
chemical runoff through better farming practices, and restoring additional wetlands and tidal marshes to 
increase nitrification rates to remove ammonium from the system. (CDFG p. 28) ... Determine potential impacts 
of ammonium and other contaminants on primary productivity (studies underway by State and Regional 
Water Quality Control Boards). 

Contaminants. Continue coordination and support for the TMDL and associated implementation to address 
dissolved oxygen depletion in the lower San Joaquin River. 

Dissolved Oxygen. There is evidence that low DO levels in the San Joaquin River- Stockton Deep Water 
Ship Channel (DWSC) can create a migration barrier for fall-nm Chinook salmon. In addition to impairment 
of fish production, migration, and juvenile rearing, low DO is a potential cause of mortality in other aquatic 
organisms (CALFED 2000a, b) ... A barrier is installed in the fall each year to increase flow in the mainstem 
San Joaquin River and improve DO conditions in the vicinity of Stockton. (CDFG p. 54) 
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Non-native Invasive Plants. It is hypothesized that periodic salinity intrusion into the Delta may help to 
reduce the abundance and/or distribution of certain harmful invasive species, and give native species a 
competitive advantage. (CDFG p. 52) ... restored tidal marsh would be colonized by non-native species, which 
would in turn limit the benefits to native species ... 

Non-native Invasive Species. Because the overbite clam and Asian clam have become so well-established 
in the estuary, there is currently no known environmentally acceptable way to treat or remove these 
invertebrates (DFG 2008a). The only apparent management action at this time is to determine whether 
the manipulation of environmental variables, such as salinity, be used to seasonally control their 
distribution in the estuary ... There is not consensus among scientists that manipulation of salinity 
would do much to affect the distribution of these dams or diminish their impacts on the estuarine food 
web. Many experts believe that the distribution and impacts of invasive dams cannot be controlled 
(CALFED Science Program 2008). (CDFG p. 50) 

Pesticides. 
Pyrethroid pesticides are less acutely toxic to vertebrates, but are more difficult to detecin water due to their 
tendency to adsorb strongly to sediment particles. Pyrethroid pesticides can have sub lethal effects to aquatic 
vertebrates and lethal effects to invertebrates, and are believed to be one of the factors contributing to the 
pelagic organism decline. (CDFG p. 55) 

Selenium . 
... Continue to monitor selenium levels and identify point sources within the San Joaquin River Valley 
Region ... Maintain selenium concentration within the San Joaquin Valley Region at a level that is not 
detrimental to fish and wildlife. 
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* CDFG's Quantifiable Biological Objectives and Flow Criteria for Aquatic and Terrestrial Species of 
Concern Dependent on the Delta (23 November 2010) http://www.dfg.ca.gov/water/water rights docs.html 

*Fish and Wildlife Service (USFW5J) Delta Native Fishes Recovery Plan. 
http://ecos.fws.gov/docs/recovery plan/961126.pdf 
*NOAA Fisheries Central Valley Salmon and Steelhead Recovery Plan. 
http://swr.nmfs.noaa.gov/recovery/centralvalleyplan.htm 
*NRCS' Environmental Quality Incentive Program (EQIP) and Wetland Reserve Program (WRP); 
*Central Valley Flood Management Planning (CVFMP). DWR (p. 177) 
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*FloodSAFE California http://www.water.ca.gov/floodsafe/ 
*Central Valley Integrated Flood Management Study. (Corps) 
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